Abstract: During a three-month period, all admissions to an infectious disease ward at a tertiary care hospital in the People's Republic of China were studied. The hospital's catchment area covered a population of almost eight million, 10 per cent urban and 90 per cent rural. Seventy-two per cent of the patients admitted to this facility were city dwellers with illnesses which were significantly less serious in degree than the illnesses encountered among patients transferred from rural facilities. Ease of travel, nature of the disease process, availability of beds, ability to manipulate the referral ladder, and cost of health care may account for these results. Charges for health care in China proved very expensive relative to per capita
Introduction
Since the People's Republic of China (PRC) was established in 1949, the radical social experiments undertaken by Mao Zedong and his followers have attracted the attention of Western scholars. Dramatic improvements in the health of the Chinese people, particularly the rural majority, have been reported by both Chinese officials and foreign visitors.'-4 A supplement to the American Journal of Public Health described the situation in Shanghai County in some detail. 5 These improvements appear to have resulted from a deliberate government policy to redistribute health care resources. Beginning in the late 1950s, and emphasized in 1965 (just before the onset of the 10-year "Cultural Revolution"), China's leadership attempted to reverse the direction of its elite, urban, "physician-oriented" medical establishment. 6.7 Following Mao's well-known 1965 dictum, "In health work, put stress on the rural areas," funds, personnel, and income. This may be of major consequence to rural persons who are personally liable for some portion of this cost. These results suggest that although referral to tertiary care in China occurs more commonly among rural patients than is the case in other developing nations, access to this care and its cost are significant problems of the present system. During the drive for modernization, a multifactorial approach (including health policy, administrative controls, and patient and physician education) will be essential to avoid deterioration of the rural health system, and the increased financial burden to be expected with the introduction of advanced medical technology. (Am J Public Health 1982; 72:1238-1245.) facilities were shifted from city to countryside. Education for physicians and nurses was shortened considerably. Medical research funds disappeared. An attempt was made to provide health insurance for Chinese peasants through decentralized, cooperative programs. A well-organized patient referral system was strengthened by the introduction of at least one local paramedic ("barefoot doctor") into most rural production brigades.8 Finally, partly through increasing China's national production of pharmaceuticals, and partly through emphasis on the use of traditional herbal (and less expensive) drugs, the cost of medicine declined significantly. 9.10 The resulting system, particularly the use of indigenous paramedics to carry out basic educational, preventive, epidemiological and simple curative work, has served as an influential model for other developing nations. Its success has focused attention on the shortcomings of the health care delivery system in the United States, where due to geographic or financial constraints, segments of the population have found it difficult to take advantage of technical advances in medicine. "" I Not surprisingly, American physicians and health planners have been interested in concepts in health care delivery which might be extracted from the Chinese experience.' '2 Currently, at least 10 per cent of all officially sponsored trips to China are medical delegations.'2 To date, however, students of China's health care system are still confronted by a field with very limited data on health care delivery. As an alternative to the information available from brief delegation visits, investigators in Hong Kong have engaged in refugee interviewing which has produced a somewhat different picture of life in the PRC. 13 In the last two years, relations between the PRC and the United States have improved sufficiently to allow cultural, educational, and scientific exchanges. During a six-month study of the feasibility of developing an exchange program in the People's Republic of China (PRC), we were given the opportunity to observe inpatients on the infectious disease ward of a tertiary care facility. 14 
Materials and Methods
This study was made possible by the 1978 joint agreement on technical, educational, and cultural exchanges between the United States and the People's Republic of China'5 as well as informal negotiations between Yale University and Hubei Provincial Medical College. It was conducted at the Second Attached Hospital, a tertiary care facility of Hubei Provincial Medical College (HPMC), located in the provincial capital, Wuhan, and described elsewhere in detail. '4 The Second Attached Hospital (SAH) has 580 beds and 830 staff members. The authors were assigned to the Infectious Disease (ID) Ward, a 40-bed facility with 11 physicians,* 11 nurses, and three health aides. With the assistance of the ID staff, the medical charts of 84 consecutive patients admitted between December 1979 and March 1980 were reviewed. It was possible to record the following variables for 82 cases: residence and distance from the hospital, occupation, diagnosis, degree of seriousness of illness, length of stay, and type of insurance coverage. Interviews with 76 patients (conducted in Chinese by GEH) provided detailed information about the access routes by which these patients reached SAH, including referrals from lower level or intermediate health care facilities, and non-standard routes of admission. Of the remaining six patients, two were children and four either were not on the ward long enough or were too ill to be interviewed. The inpatient cost for 19 patients, whose selection was based upon type and seriousness of illness, was obtained from the SAH accounting department. Interviews with SAH financial officers provided the general information about hospital budget and utilization figures.
The purpose of this study was to generate propositions about the nature of access to tertiary care centers such as SAH. Although we were provided the opportunity to observe the inpatient population of one ward, we were unable to survey the health needs of the entire SAH referral population. Consequently, statistical techniques designed to predict admission to this ward based upon our available data set would be inappropriate. Instead, we present simple measures of association between variables and, wherever possible, attempt to describe the gross characteristics of the population from which these patients came.
*Although II physicians were assigned to this ward, only five were present during our stay.
Results

The Patient Population
The Second Attached Hospital (SAH) is on the highest rung of a referral ladder serving both urban and rural residents. For city dwellers, this begins at a work unit or street clinic, with referral to a larger neighborhood or district hospital; the municipal, provincial, or national level hospital is the apex of the system. For the rural population, the ladder begins with the "barefoot doctor" paramedic at the brigade level, with referral to the commune hospital, the county or district hospitals, and finally to a prescribed large urban referral center. This referral system is depicted in Figure 1 . Referral to higher level facilities must generally be recommended by the lower level. For urban workers and cadres,** the work unit or neighborhood clinic gives a referral form (called the "triplicate form"); peasants mujst have at least an introduction from the brigade clinic.*** As part of this referral network, the SAH is responsible for referral from 15 of 72 rural counties in Hubei Province, as well as a section of the city of Wuhan in which the hospital is located, a potential patient population of 7 million rural and approximately 750,000 urban residents. The furthest referral county is approximately 150 km away from SAH. Ninetyfive per cent of the patients studied were from the appropriate catchment area; four patients were from non-referral rural counties ranging from 50-600 km away, and were either hospitalized while traveling through Wuhan or were transferred to the SAH for specialized (unique) care.
The majority of patients (72 per cent) were from Wuhan city and suburban areas. (This figure includes urban residents, peasants on temporary work assignments in the city, and peasants from a suburban commune.)
Distance from the Hospital
The distance traveled to the hospital by the 23 patients referred from SAH's rural counties is shown in Table 1 . Roughly half the referral patients traveled over 75 km to reach the SAH and 26 per cent traveled over 100 km (equivalent to a day's bus or boat ride).
Eight of the 15 referral counties were represented on the ward. Of the five referral counties under 100 km from the hospital, at least one patient came from each county. Only three of the 10 counties located more than 100 km away were represented (see Table 1 
Diagnosis and Location
Admissions over the three-month period included 49 patients with hepatitis, 20 with dysentery, five with schistosomiasis, five with epidemic hemorrhagic fever, and three with fever of unknown origin. The outcomes of these hospitalizations have been described previously.'4 The average length of stay for all patients in the ward was 30.4 ± 4.01 days (mean ± standard deviation). The hospital officially reported average length of stay in 1979 for all patients as 19.0 days. '4 Two-thirds or more of the patients with hepatitis, schistosomiasis, and dysentery were city or suburban commune dwellers (home c 50 km from the hospital); in contrast, most 76 (100) further explore possible explanations for this observation, we studied the access patterns as well as personal strategies employed by these patients. Three typical cases are reported in detail in the Appendix. The circumstances which ended in admission to SAH for 76 of the 84 patients in this study are summarized in Table 2 . It is clear that both urban workers and cadres frequently went directly to the hospital outpatient department, bypassing designated paramedical personnel and work unit clinics. On the other hand, peasants and rural cadres tended to follow the prescribed access route, beginning at the brigade or commune level. Those peasants who did follow the urban route were either temporary workers, already in the city, or had some personal connections in the city.
The scheme employed for non-standard referral is summarized in Table 3 . Workers and cadres initiated referral mainly because they felt the treatment they had received at lower levels was inadequate. Several had been treated at work unit clinics and were dissatisfied with the medication they were taking. Two (one worker and one cadre) had each visited the outpatient departments of at least five hospitals before arriving at SAH.tt# Two (one worker and one cadre) it4In these cases, the reasons for visiting so many hospital outpatient departments fell into two categories: 1) they were dissatisfied with the treatment or diagnosis at one hospital and so went to another; 2) they were correctly diagnosed at one hospital outpatient department but could not be admitted due to lack of available beds, and so went to another hospital.
used personal connections at SAH to get themselves transferred from lower levels. Finally, two cadres were the objects of intervention by their work unit leaders, emphasizing the potential role of work unit leaders in the medical care system. We also observed peasants initiating referral when they were dissatisfied with lower level care. One peasant insisted on transfer to the county facility when he realized the commune physicians had failed to diagnose hepatitis. Two other peasants (one a temporary worker in Wuhan, the other acting on advice from city relatives) visited five city hospital outpatient departments before being admitted to SAH.
Finally, peasants, rural cadres, and dependents were all observed initiating referral to be closer to a relative. This reflects the common practice of relatives performing nursing tasks for patients in hospitals.
Charges for Health Care
In most societies, cost is an important factor in access to health care. [16] [17] [18] To evaluate the magnitude and impact of the cost of hospitalization in the PRC, a representative sample of 19 patients was selected for detailed analysis. As shown in Table 4 , the average charge for the patients evaluated was $3.56 ± $.85 per day* (mean ± S.D). Food costs were paid separately and were approximately $.33 per day. Medicine accounted for 42.6 per cent of the charge, room 23.9 per *An exchange rate of $1.00 US = 1.50 yuan, the rate current during the time of this study, was used. insurance coverage. In addition, rural patients who ultimately gained admission to the ward were generally sicker than urban patients.
This pattern of differential utilization of health services, based upon such "enabling" factors as geography, cost of care (including actual charges and opportunity costs), and cultural and demographic variables, is axiomatic in studies of both developing and developed societies.16-1'823 Even though government guidelines in the PRC have been clearly designed to encourage equal access to tertiary care for the rural majority, in our small sample this did not prove to be the case. There are several explanations for our observations.
First, travel in rural China is cumbersome and potentially expensive. Transfer to SAH from several of the outlying hospitals would require at least one day's journey by automobile or boat, which would be recommended only for those patients sick enough to warrant the trip but well enough to survive it. Thus, the overrepresentation of urban patients is partially a result of their considerably shorter geographical access routes. It also seems clear that the regulations requiring an official referral form for an urban patient for transfer to a high level hospital were not strictly enforced. On the other hand, because of improvements in the quality of commune and county hospitals, these observations do not necessarily imply that failure to transfer means inadequate health care for the rural resident.
Second, the urban patient may be more sophisticated in his needs or his perception of the health care he/she requires. Some evidence to support this notion was found in our assessment of the number of non-standard referrals to the ward. Indeed, three times as many workers and cadres as peasants used non-standard referral routes, and their motivation was to gain better quality of health care. On the other hand, several peasants also aggressively sought opportunities for admission to the infectious disease ward to receive better care.
Third, the nature of the disease processes seen among patients admitted to the ward may affect the ratio of urban/ rural admissions. Hospitalization is required by law for patients with hepatitis (59 per cent of all patients in our study), who may not be sick enough to warrant transfer from the countryside. Likewise, dysentery is a short-lived disease process which would be expected to improve before transfer would become necessary. These factors may explain why most patients admitted with hepatitis and dysentery were city dwellers. Epidemic hemorrhagic fever, on the other hand, is limited to areas in the countryside where the mouse vector is ubiquitous'9 and most such patients came from distant facilities. The admission patterns of patients may well be different on a surgical ward, or in a cancer hospital, and further studies will certainly be necessary to determine whether our findings were a result of sample selection, or have more general application.
Finally, the cost of health care may play a role. In this regard, the system established in the PRC may be particularly disadvantageous for the peasant for whom only partial insurance coverage is guaranteed, compared to the cadre or worker for whom all bills are paid. Studies from the United States and other countries have shown that uninsured or partially insured groups use services at lower rates than fully insured groups.'6"824 The way in which this study was conducted, however, did not allow us an opportunity to determine whether some patients were not transferred in order to save money. Nevertheless, we did see examples of discharge of terminal patients to return to the countryside, and differences in choices of medication designed toward cost containment for partially insured patients. Our results support the notion that financial and geographic variables are related to access to health care in the PRC. However, we must also emphasize the achievements and adaptability of the system. For example, in order to ease the cost of health care for rural residents, several infectious and other diseases endemic to the countryside are treated free of charge. These include malaria, schistosomiasis, and brucellosis; patients pay for their care, but are reimbursed by local health administrations.t During the period of this study, the national level government issued a series of directives aimed at decreasing the cost of medical care. These directives included reduced backlog and use of supplies, and earlier discharge of patients. Furthermore, the referral system observed in this study may in fact be superior to those in other developing nations. Twenty-eight per cent of the patients in our ward were referred from counties of over 50 km distance. In contrast, surveys in Africa have shown that less than 10 per cent of inpatients in national referral hospitals (similar to SAH) can be expected to come from outside the city. 26, 27 4Unpublished data. 44Average per capita income in China has been quoted as $250. 2 However, marked regional and sectoral differences persist, and the urban-rural gap in per capita income has been estimated at 3: .25 t44Personal communication, Jean C. Oi.
HEALTH CARE IN CHINA
Since the end of the Cultural Revolution (1966) (1967) (1968) (1969) (1970) (1971) (1972) (1973) (1974) (1975) (1976) , China has embarked upon a drive toward modernization, reordering priorities in the health care field with emphasis upon medical research, advanced technology, and the development of urban medical centers. At the same time, health planners are aware of the importance of cost containment, and of improving the quality of primary care for the rural population. 28 The issues in health care cost containment faced by China today are not unlike those experienced by other developing nations. In this study, the use of hospitalization per se and medications employed accounted for most of the hospital bill, regardless of the nature of the illness. This observation is consistent with studies in other developing countries which estimate that expenditures on drugs constitute 40-60 per cent of the health budget.29 This can be contrasted with the situation in developed nations, presumably a predictor of future issues, where expenditures on drugs are comparatively lower but utilization of laboratory tests and equipment represents a major burden. 30 Our results suggest that the two most effective means to decrease health care costs in China at present would be to avoid hospitalization whenever possible, and to avoid the use of medications without documented benefit. Although these solutions have proven effective in both developed and developing nations,29 they may be very difficult to implement in the PRC. With respect to decreasing hospitalization, the high rate of employment allows few adults the flexibility to stay at home with a recuperating relative. Furthermore, there are no incentives to the professional stafffor discharge, and an increased patient turnover generally means an increased work load. Reducing the use of medications must take into consideration the expectations of the Chinese patients,29 and the general difficulty in changing physicians' habits.30On the other hand, administrative solutions may be very effective. 30 The most recent drive to economize may create a greater consciousness among urban work unit leaders regarding the health insurance costs which workers and cadres accumulate. Strict adherence to rules designed to impede unnecessary referral to higher level (more expensive) hospitals such as SAH would be predicted to be an effective cost-reducing device. Furthermore, recent policy proposals have emphasized upgrading the technology and quality of care available in rural county and commune hospitals.31 This would have a major impact on health care in the countryside, and would, in our judgment, be more costeffective and easily implemented than trying to facilitate transfer of patients to tertiary care hospitals such as SAH.
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This study was supported in part by Yale On October 27, 1979, she visited the middle school clinic complaining of stomach pains, and was examined by a health worker who sent her home to rest. During the next three days, she developed arthritis and went to the neighborhood hospital appropriate for her housing unit. At this clinic, she was examined by a physician and diagnosis of rheumatism was made. She was admitted to the hospital's 10-bed facility on the following day and was treated with an antimicrobial agent. Her symptoms persisted over the next two weeks and she became dissatisfied with her progress and left this hospital. At the suggestion of a friend, she went to the outpatient department of SAH where liver function tests revealed acute hepatitis. She then returned to the neighborhood hospital with this information and received therapy appropriate for hepatitis. Over the subsequent two weeks, she failed to improve, but the street hospital physician refused to allow transfer to another hospital and she returned to her home.
She remained at home for approximately 10 days during which time she was treated with herbal medicine administered by a neighbor who was self-taught in Chinese traditional medicine. Although her systemic symptoms improved slightly, she developed jaundice and went to the outpatient department of the Chinese traditional medicine hospital in Wuhan. At the Chinese traditional medicine hospital, hepatitis was again recognized, but she was not admitted because of lack of available beds. She again returned home briefly and then solicited admission to the First Attached Hospital of HPMC but no beds were available. She visited her work unit leader for advice and was subsequently admitted to the Infectious Disease Ward of the SAH. She remained hospitalized for 41 days until her jaundice had disappeared, and was discharged on January 24, 1980 24, 1979 when he developed fever, headache, and a variety of other systemic symptoms. He was examined at the brigade clinic on that same day by a barefoot doctor and was treated for fever but failed to improve. On the morning of November 26, he was referred to the commune clinic for further evaluation. The physical examination revealed hypotension and other symptoms consistent with epidemic hemorrhagic fever. On the evening of that same day, he was transferred to the SAH, which is the proper referral center for his commune; the county hospital was bypassed for unknown reasons. He remained on the Infectious Disease ward of the SAH for 41 days where he received supportive therapy. He was discharged on January 6, 1980 Comments-This is an example of a patient who followed the guidelines of the health care system closely. As soon as he became ill he was seen and examined by a paramedical personnel and, within a short time when it was obvious he was too sick for brigade clinic care, he was transferred to the commune hospital. Epidemic hemorrhagic fever has such a high morbidity and mortality'9 that patients with this particular disease are rapidly transferred to tertiary care facilities, which may explain why he was not transferred to the county hospital from the commune hospital. During his hospitalization at SAH, he received only symptomatic therapy as well as blood transfusions. Blood is an expensive product in China ($26.67 for 100 cc of blood). Although no effective therapy is available for epidemic hemorrhagic fever, the patient's medicine represented 41 per cent of the hospital bill. Once again, this is probably not optimal utilization of scarce resources. Furthermore, the patient will be required to pay a sizable portion of his bill.
The collective insurance program of this patient's commune covers 70 per cent of the hospital costs; the patient will be asked to pay $101.60. For the average peasant in China, this represents a major portion of one year's income.
Case Number 3 (Patient Number 146456)-This patient, a 23-year-old Chinese male, was well until February 22, 1980 when he developed systemic symptoms and a diagnosis of viral hepatitis was made. He was a peasant living in Yingshan County and was transferred from local facilities to SAH by bus. During his hospitalization he progressively worsened. He deteriorated and developed coma and bleeding complications. At that point, there was discussion regarding the possibility of further hospitalization, expensive blood transfusions, and nonspecific supportive therapy. Because the doctors suggested that there was very little hope for survival, the patient returned to his local commune on March 4, 1980. Comments-This unfortunate young man is typical of many patients we had the opportunity to evaluate for whom the costs of hospitalization were a major concern. As noted, he was taken from the hospital solely because the family did not think that the cost of hospitalization was justified in light of the poor prognosis. 
